Abstract: A list of species and the distribution of the members of Plasmopara (Chromista, Peronosporales) on Geranium spp. in the Tatra National Park (Western Carpathians) biospheric reserve are given. Three fungal species parasitizing 3 plant species were recorded in the area. Plasmopara praetermissa is a species new to Poland and Slovakia.
Introduction
Comprehensive taxonomic revisions of the fungi belonging to the genus Plasmopara occurring on the representatives of the family Geraniaceae have been conducted in recent years (Constantinescu 2004; Voglmayr et al. 2006) . Four fungal species parasitizing Geranium spp. were reported in many previous publications: Plasmopara pusilla (de Bary) J. Schröt., Plasmopara geranii (Peck) Berl. & De Toni, Plasmopara geranii-sylvatici Sãvul. & O. Sãvul., and Plasmopara geranii-pratensis Sãvul. & O. Sãvul. However, the latter is conspecific with Plasmopara pusilla (Constantinescu 2004) . Detailed morphological and genetic studies resulted in differentiating 5 species occurring on the family Geraniaceae, including the three species listed above and two species new to science: Plasmopara wilsonii Voglmayr, Fatehi & Constant. and Plasmopara praetermissa Voglmayr, Fatehi & Constant. (Voglmayr et al. 2006 ). An analysis of the geographic distribution of the fungi shows that some species are region-specific. P. pusilla and P. geranii-sylvatici occur in Eurasia, P. geranii is recorded in North America, P. praetermissa is encountered in North America and Eurasia and P. wilsonii can be found in North America and Asia (Far East) (Voglmayr et al. 2006) .
The history of P. praetermissa is particularly interesting. For many years, the species was not differentiated from P. geranii-sylvatici, infecting primarily Geranium sylvaticum (Constantinescu 2004). However, it turned out to be a frequent species, especially in Northern Europe (Sweden, Norway, Finland), Northern Russia, in the mountainous regions in Central Europe (Switzerland, Austria) as well as in Romania (Southern Carpathians) (Voglmayr et al. 2006) . The fungus was also very likely to occur in the Tatra Mts (Western Carpathians), and a revision of the herbarium material confirmed the occurrence of P. praetermissa in the area. It is a new species for both Poland and Slovakia. The re-examination results of the Slovak specimens collected by W. Mu lenko were partly used by Dr. O. Constantinescu (Uppsala, Sweden) in his discussion of species distribution worldwide (Voglmayr et al. 2006) . The data on the occurrence of P. geranii-sylvatici (on G. sylvaticum) and P. pusilla (on G. pratense) in the Slovak Tatra Mts are also given in the same paper.
Only one fungal species, P. pusilla, treated as a collective species, was reported on representatives of the genus Geranium in the Polish monograph of Peronosporales (Kochman & Majewski 1970) , in the checklist of fungi in Slovakia (Lizoň & Bacigálová 1998) , and in many other publications. The two other species (P. geranii-pratensis and P. geranii-sylvatici) were classified as its synonyms. Consequently, the data reported from both countries requires a re-examination while Plasmopara pusilla should be identified in close relationship with G. pratense as its main host.
It seems interesting that these fungi had not been collected until the late 20 th century despite the over 100-year history of mycological studies in the Tatra Mts. The first reports on the occurrence of fungi belonging to the genus Plasmopara on Geranium spp. in the Tatra National Park were published by Sa lata et al. (1984) , and later on by Mu lenko et al. (1995) .
Material and methods
The study is based on the material collected over the last 20 years, deposited in the Mycological Herbarium of the Department of Botany and Mycology, University of Maria c 2008 Institute of Botany, Slovak Academy of Sciences 
Plasmopara pusilla Geranium pratense Curie-Sk lodowska (LBL) and in the Mycological Herbarium of the Institute of Botany, Slovak Academy of Sciences (SAV) (acronyms according to Holmgren & Holmgren 1998) . The representatives of the genus Plasmopara on Geranium spp. recorded so far within the entire Tatra Mts are discussed and a full list of all localities is given. The herbarium material and literature data were verified. Full physiographic and ecological data are listed, e.g. the source of origin and determination (collection date, collector's name, name of the herbarium in which the record is deposited); other data (habitat, plant community, altitude a.s.l.), and references as specified in the literature published on the subject are provided. The names of fungi are given according to the publications by Voglmayr et al. (2006) . The names of host plants are given after Mirek et al. (2002) and Marhold (1998) . The entire system of the Tatra Mts is divided into a number of regions described in the first part of the series "Parasitic microfungi of the Tatra Mountains" (Bacigálová et al. 2005 ; see also Table 1.).
Results and discussion
Three fungal species of the genus Plasmopara were found on representatives of the genus Geranium in the Tatra Mts: P. geranii-sylvatici, P. praetermissa and P. pusilla. The first two occur in both parts of the Tatra Mts while P. pusilla was recorded only in the Slovak part (Table 1, Figs. 2, 3) .
Three species of the genus Geranium are hosts of these fungi in mountainous areas: G. sylvaticum, G. pratense and G. palustre. G. sylvaticum, which occurs commonly in the entire area, from the lower montane forest (ca. 800 m a.s.l.) up to the alpine level (2 154 m a.s.l.), is recorded most frequently. The other two species (G. pratense and G. palustre) are found significantly less frequently, and their vertical distribution mostly does not exceed the lower montane forest (it reaches the altitude of 1 000-1 050 m) (Jasiewicz et al. 1959) .
The fungi were collected at 63 localities (Table 1) . Their majority (61%) is located in the Slovak part of Fig. 1 . Vertical distribution of Plasmopara on Geranium in the Tatra National Park. 1. Plasmopara praetermissa on Geranium sylvaticum 2. Plasmopara pusilla on Geranium pratense 3. Plasmopara geranii-sylvatici on: (a) Geranium sylvaticum, (b) Geranium pratense and (c) Geranium sp.
the Tatra Mts. They were recorded in all the regions although no data are available from the Sivý vrch Mts (Slovakia) as the mycological profile of the massif has not been studied.
P. geranii-sylvatici, known from 48 localities, is the most common species. Geranium sylvaticum is its main host, however, it also infectedG. palustre and G. pratense. It was also recorded on an unidentified Geranium sp. (probably G. sylvaticum) ( Table 1 ). The in- fected plants were collected in the altitude range between 740 and 1 670 m. The greatest numbers of localities were noted in the lower and upper montane forest (Fig. 1) . It is a Eurasian species according to Voglmayr et al. (2006) . P. praetermissa was collected at 8 localities. The four sites were located in the upper altitudes (subalpine belt), within the subalpine dwarf mountain pine scrub (Pinetum mughi carpaticum). The fungus was also recorded at 2 localities in the lower montane forest and at 2 localities in the upper montane (spruce) forest. These results are consistent with the general data on the distribution of this species which occurs in Northern Europe, Northern European Russia, Arctic Urals, Caucasus Mts, and in alpine areas of Europe above 1 400 m, and in the USA above 2 000 m a.s.l. (Voglmayr et al. 2006) . P. pusilla (on G. pratense) was recorded at 6 localities situated exclusively in the lower montane forest (800-1 100 m a.s.l.). Its general distribution is limited to Europe (particularly Central Europe) and rarely west of the Ural Mts (Voglmayr et al. 2006 ). 
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